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Volosov, D.5. 51-4-5-15/29
Principles of a Theory of Theruo-Optical Aberratione (Osnovy
teorii termoopticheskikh aberratsiy),. 1. Thermo-Ootical
Aberrations of the lmage Position (1. Tormoopticheskiye
aberratsii pvolozheniya {zobrazheniya)

Optiks 1 Spoktroskopiya, 1958, Vol 1V, Nr &, pf G6&-669 (USSR)

Changes of tempsrature cause changes in the cptizel constants

of glasses ana of geanetrical parameters of the optical and
wechanical parts in optical apparatus. Low thermel corductivity
of optical matorials may produce teumperature gradients in lonses.
Tenperature fluctuations upsot the state of corroction for tho
sberrations of the system and jsad to de-focussing of the image
plane and to & change in the image size. The present pagper deals
with the problam of corrsction for temperaturs fluctuations.
Calculations of an optical system which is compensated for changos
of teuperature ars simplified if it is assulmed that these
vemperature changes proceod very slowly; in this cnse temperature
gradients are negligibly small and can be neglected. Lf such an
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Principles of a theory of Thenio-Optical Aberrations. I. ‘I'harmo-Optz

lcﬁ-s-ls/zs

Aberrations of the Image Position

card 2/2

ASSOCIATION:

SUBMIITED ¢

APPROVED FOR RELEASE: 08/09/2001

assumption is made the problen reduces to compensation for the
displacement of the image plane (thermo-optical aberrutions of
the image position) and for fluctuations in the image size
{thermo-optical aberration of magnification). The first of

those aberrntions 1is 1mportant'iu long-focus objectives; the
second is important in the optical npparatus used for nerial
topography and in cortain precise astronomical, roodetic and

other measuremnents connected with determination of co-ordinates
of certain objects. The author assumes that the optical systen
is thermally insulated and this of course slcws dovm temperature
changes. The asuthor gives a theory of the therme-optical aberration
of the image position for ootical systems consisting of components
of finite thickness and for systeus of infinitely thin components.
The paper is entirely theoretical. There are 2 references, 1 of

which is English and 1 American.

Gosudarstvennyy opticheskliy tnstitut jm. §.I. Vavilova
(State Optical Institute imeni §.I. Vavilov)

June 28, 1957
1. Cptical instruments - Thermal cffects - Theory
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TITLE:

PERIODICAL:

ABSTRACT:

o o

S0V/51-4-6-10/24
Vologo¥,-D=:87—— T

Principles of the Theory of Thermo-Optical Aberrations. (Osnovy
teorii termoopticheskikh aberratsiy) II. Thermo-Optical Aberration
of Magnification. (II. Termoopticheskaya aberratsiya uvelicheniya)

Optilm i Spoktroskopiya, 1958, Vol IV, Nr 6, pp 772-778 (USSR)

In precision photography one must consider thermo-optical aberrations,
such as changes in the linear dimensions of the image in certain planes,
e.g. on the surface of the photographic plate, which are caused by
changes of temperature. Such an aberration is called the thermo-
optical aberration of magnification or the second thermo-optical
aberration. The author obtains an expression for the coefficient of
the second thermo-optical aberration in a form convenient for

optical calculutions. The second thermo-optical aberration theory is
applied to a system consisiing of thin lenses. The author also deals
with conditions for retention of the optical adjustment in a system in

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860720002-5"



TS RER0E R AT T TR VR GRS S it e et

"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860720002-5

o ek

' S0V/51-4-6-10/24
Principles of the Theory of Thermo-Optical Aberratiors. II. Thermo-Optica
Aberration of Magnification

spite of changes of temporature. This entirely theoretical paper
is the continuation of earlier work {Part I is given as Ref 4).
There are 4 Soviet referonces.

ASSOCIATION: Gosudarstvennyy Opticheskiy Institut im. S.I., Vavilova (State
Optical Institute imeni S.I. Vavilov)

SURIITTED:s  Juune 28, 1957
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AUTHOR s Yolosov, D.S. £0V/51-5-2-15/26
TITLE: Principles of the Theory of Themmio-Optical Absrratiors (OsLovy
: teorii termocoptisheakikh sterratsiy). 111, Thermo-Opsical

Aberreilcns of Systens Jousisting of Thin Caaporents (III.
Tormoopiicheskiye aberratsil siaten, sostoyashchikh 13 tonkikh
kazponentov)

PEXIODICALs Optixa 1 Spelktroskopiya, 1958, Vol 5, Nr 2, pp 191-199 (USSR)

Using the results obtaire? sarlier (Ref 1) tho auther discisses &
gewerel watkod of salemlation of thorwo-cpticai aberrations acl
correcticas for trhem for optical systews consisiing of thin components.
Sach of such caiponents may itself be a system of several thin lenses.
The author finds the coofficlents of themmo-opiical aberrations of
cesition and waguificction for a systen of p thin lenses. Then he
exprosses tho thorme-opiical aberraticn ccefficients cf sucha systen
ir %ors of thernoc-opticel poramsters of its ccuponents. He deals
it the thorman-ophiczl parsileters of a simpls lans and of & systen

Card 1/2
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507/51-5-2-15/2¢
Priceiples of tho Theory of Thermo-Optical Aberraticns. TIII Thoerao-Optical
Aberrations of Systems Consisting of Thin Compononts

consisting of two soperats lonses or two lenses in optical contact.
A nowogram for celculaticn of two-lens objectives corraectod fer
thenso-optical aborrations is given in an attached chart (Fig 1).
The reverse of this chart gives the tharmo-optical constants cf
yurious optical glasses in the form of a grid (Fig 2). There &re
3 figures and 1 Soviet reference.

 ASSOCIATION: Gosudarsivennyy opticheskiy institut im. S,I. Vavilova (Swatie
- Optical Institute imeni S.1. Vavilov)
SUBMITTE): = September 28, 1957

1. .Opticnl systems--vPérformance 2. Optical systems--Design
card 2/2 3. Optical systems--Materials 4. Lenses--Effectiveness
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_VQLOSOV, David Samuilovich; TSIVKIN, Mikhail Yull'fovich, dotsent;
PANPILOV, ¥.D,, réd.; MALEKX, Z.K., tekhn,red.

tion equipment]
Pheory and dssign of optical systems for projec ¢
'!:eoriz i raschet svetoopticheskikh six:tensproeljc;;ionnykh pri
borov. Moskva, Gos.izd-vo "Iakusstvo,” 1960, pi"m 13:12)
ticheskogo insti-
. Rukovoditel' laboratorii Gosudaratvennogo op
tuta im. S.1.Vavilova i kafedry fisiki i optiu.hningmdlkogo
instituta kinoinghenerov (for Volosov).
(Optics) o (Projectors)
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"ABSTRACTt This Author Certificate describes an illuminating wide-angle objective

_focal length and to correct distortion in the objective, the first and third lens of

L 2702-6@-’” ‘ o ‘

[TACCNR  AP5026539 , SOURCE CODE: UR/02686/65/000/019/0083/0084
AUTHORSt Volosov, D. 3,; Kimel'nikovs, N, P. . ‘ ol(é’ .
ORG: none '

TITLE: Illunimting a wide-angle objective with large back focal iongt.h. Class 42,

Ho. 175268 /announced by Organisation of the State Committee for Defense Technology
SSSR (Organisataiya gosudarstvennogo komiteta po oboronnoy- & SSSR) v

SOURCE: Byulleten' iscbreteniy i tovarnykh snakov, no. 19, 1965, 83-8l
TOPIC TAGSt optic lens, optic inatrument

with large rear focal length, The objective cqntdns eight lenses, three of which
form the first component and the others the sacond component. To increase the rear

the first component have negative optical powers, and the second lens (situated
between the former two lensas) has & positive optical power (see Fig, 1). To corrsct,
for astigmatism and surface curvature of the image for smell size objectives, the

sum of optical powers of the Lirst two lenses (of the firat component) is spproxizate-
1y sero, end the absolute focsl distance of the third lens of this component is 1.5--2

Card _1/2
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"ACC NRi. 1950_26539

a

- Hge 1o 1 « Pirst component;

- 2 = second component; 3 - first
lens of first component; 4 - third

- lens of first component; 5 - second
lens of first component,

tines the roch Lengtis of'fh. whole objoctivo. Orig. art. has: 1 ngun.

{
J

sus CODBr 20/ . SUBM DATE: 1sJun6h
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* | TACC N 4p6000363 SOURCE CODE: UR/0286/65/000/021/0057/0057
T . /4
AUTHORS 3 quq__:;py,wl)"." S.; Stefanskiy, M. S.3 Isayeva, I, Ye,; Gradoboyeva, Ne Ay &0

-,
\
o A

ORG$ none

‘ TITLE: , Objgdtiva with varisble focal lengih, Class 42, No. 176094
SOURCE: Byulleten'! izobreteniy 1 tovarnykh znakov, no. 21, 1965, 57

TOPIC TAGS: optic lens, photographic equipment
ABSTRACT: This Author Certificate prosents an objective with varisble focal length,
consisting of a variable magnification adaptor. The adapter includes four compo=
nents, two of which are mounted for synchronous motion along the optical axis. One
of the components is fixed for the whole range of focal length variatiox}oand serves
for focusing the objective at a finite distance. To maintain the constancy of the
position of the image plane while simplifying the mochanical design of the objective
mounting, the adapter components are made with lens powera of alternating signs »
(see Fig, 1), The second and third components are mounted for synchronous motion S

" in mutually opposite directions along the optical axis of the objective. The B
motion of the fourth component of the adapter has a nonlinear ‘dependence on the

motion of the second and third comporents.

.| Card 1/2

UDCs 535.813:535.’317.226:7‘71.351.76
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ACC NRi AP6000363
Fig. 1,

IRl

Orig. ert, has: 1 diagram, |
SUB GOIE: 14/ SUEM DATE: O7Sepbd

CIA-RDP86-00513R001860720002-5
1 - Adapter; 2, 3, 4, and
5 - componsnts of adapter;
6 - image plane; 7 - objective,
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VACC NR, ARGO21WG2 T T "“' ~ SOURCE “CODE;  UR/0L4X3/66/000/03.1/0083/0063

+

__voio80v,
i ORG: None

" INVENTOR: Volosov, D. S.; Fakhretdinova, R. G.

TITLE: A photogruphic objective lena. Clacs 42, No. 182360
) SOURCE: Izobreteniya, promyshlennyye o‘oraztsy, tovarnyye znaki, no. 11, 1966, 83
?_TOPIC TAGS: photographic lens, refractive index, 1ight aberration

ABS RACT: This Author's Certificate introduces: 1. A photographic objective lens
' containing five components, the first and fifth being isolated lenses. The second
. and third components are located on either side of the iris diaphragm and have their
refracting surfaces open to the air with the concave surfaces directed toward the
dizphragm. Aberration correction of broad inclined beams is improved by cementing
"1 two lenses together to make the third ‘component while the second and fourth compo-
" | nents arve isolated lenses. Tne index of refraction of the glass for the lenses in
-the compound component is greater than 1. 65. 2. A modification of this lens in
! which the back focal length is increased by making the thickness of the meniscus
waich is used as the second component less-than 20% of the focal distance of the ob-
Jective. The last camponent of the ooJective is made from glass vith an index of
refraction of less than 1.52.

| Card,_1/2_
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TACC NR:  APTO05650 SOURCE CODE: UR/0L13/67/000/002/0099/0099

INVENTOR: Volosov, D. §.; Lebedeva, K. A,

ORG: Nong

TITLE: A compound objective lens. ' Class h2, No. 190610

SOURCE: Izobreteniya, promyshlennyyq‘opgpztsy, tovnrn#ye znhki, no. 2, 1967, 99
TOPIC TAGS: optié lens, wide angle lenék camera component

ABSTRACT: This Author's Certificate introduces: 1. A compound objective lens made
up of eight elements, the first being a negative lens with the concave surface turned
toward the image. The unit is designed for increased speed and wide-angle viewing as
vell as reduced overall dimensions. The concave surface of the first lens is described
by an equation of degree greater than two. The last two components of the lens are
made from three components cemented together, the thickness ratio of the third and
fourth components being greater than 2.0. The effective aperture of the first refrac-
ting surface is at least as great as the distance between the apex of this surface and
the second (positive) lens. 2. A modificution of thio leno corrected for astigmatiom
and coma., The thickness of the last three-component element is less than the absolute
value of the radius of curvature of the last surface of the objective by a factor of
1.5"200' ' :

UDC: 535.824.28
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i—-—concewe purface of the first lens; 2--tl;ree-COmponent elements

: 3
SUB CODE: 11;,3? BUBM DATE: 11Decb5
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iew cold stcrage stands. Sov.torg. 33 no.5:40-43 My 160.(MIRA 13:11)
(Cold storage lockers) (Store fixtures)
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i B . . Hov.torg.
bt Refrigerating sachinery for self service stores (8 9110)

tekh. no.3:8-10 'sé.
(Refrigeration and refrigerating machinery)
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AKULOV, L.3VOLOSOV, G, _
Development of the machinery industry mamufacturing equipment
for trads. 8ov, torr. 35 no.10:16-17 0 '61, (MIRL 14:12)
, (vachinery industry)
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AKULOV, L,S.: ACHIL'DIYEV, U.I.;»=:..VOI.OSOY;,::Q,~I),>;A GOROM, L.I.; GRIN, G.V,:
GROMOV, M.4A,; KIRILLOV, A,Ya,; LIFSHITS, N,I,; MITROPOL'SLIY, AV,
RAYSKIY, I.D,; SMIRNOV, V,B,; PAYVUSOVICH, A.Eh.; PZDORCOVA, I1.Tn,;
TSYPIN, I.M,; CHEKHOVICH, D.I,; ISHKOVA, A.K,, red,; SUDAK, D.M,,
tekhn,red. :

(Handbook on equipment for commercial enterprises and public food
service ] Spravochnik po oborudovaniiu dlia predpriiatii torgovli
1 obshchestvennogo pitaniia., Moskva, Gos.izd-vo torg.lit-ry,
1959. 322 p. (MIRA 12:12)

1. Inzhensrno-tekhnicheskiye rabotuniki Upravleniys torgovogo
oborudovaniya i TSentral'nogo konastruktorskogo byuro torgovozo
mashinestroyeniya (for all except Ishkova, Sudakﬁu- .
(Business enterprises--Equipment and supplies)
(Restaurants, lunchrooms, etc.--Bquipment and supplies)

e i Saca R b
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AKULOV, L.S.; ACHIL'DIYEV, U,I.;.VOLOSOV,.G.D.; GORDON, L.I.; GRIN, G.V.;
GROMOV, M.A,; KIRILLOV, A.Ya.; LIFSHITS, N,I.j MITROPOL'SKIY, A.V.;
RAYSKIY, I,D.; SMIRNOV, V.B.; PAYVUSOVICH, A.Kh,; FEDOROVA, I.Yu.;
TSYPIN, I.M.; CHEKHOVICH, D.I.;ISHKOVA, A.I., red.; KISELEVA, A.A., tekh.red,

[Handbook on equipment for commercial enterprises and public food .
service] Spravochnik po oborudovaniiu dlia predpriiatii torgovli 3§
cbshchestvennogo pitaniia, I2d.2., dop. Moskva, Gos. izd-vo torg.
1lit-ry, 1960, 333 p. (MIRA 14:10)
(Restaurants, lunchrooms, etc..~Equipment and supplies)
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AKULOV, Leordd Sergeyevich; VOLOGW Y
KUL'CHIT8ETY , Vadim Stepencvich

[Commercial teochmical equipment; a handbocg] 7
tekhnologicheskoe oborudovanie; spravochnilk,
Ekonomika, 1944, 279 p. (M1 18:

i
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MOISEYEV, N. N.; VOLOSOV, M. D.

"Contribution a l'asnalyse asymptotique de systemes nonlineaire."

report submitted for Intl Symp on Forced Vibrations in Nonlinear Systems,
Marseille, 7-12 Sep 6k. :
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Progressivays tekhnologliys & <qnoxou3»u<9»»n-.=«q in-
strument; opyt Il 1menl Kirova (Advanced Processing
and Highly-Productive Tools; Experience of the KhArkovY

Turbogenerator Plant gaend Xirov) Moscow, Mastgiz, 1960.
1%5 p. 5,500 coples printed.

Reviewsr: P. Ye. Dudnik gngineer; Ed.: M. S. Soroka; Chlel
3. (Southern Divislen, Mashgiz): V. K. Serdyuk, Engineer.

FURPOSE: This booklet is intended for technical personnel
and innovators.

COVIRAGE: The vooklet 2iscusses the experlence of innovators
* and technical personnel 1in introdacing sdvanced processes
and msenine tools at the KATGZ imend Kirov (Xhat'kov
Turtogeneratar Plast) for the asnufacture of ateas turdine
rotors, for tapping coarse threads, procesaing stesa Tur-
dine tlales. Ixperience in sntrodusing artificgal eool-
ing for interferencs fite, and in mastering the zand-
facture af, welded stesnsturdine rotors is desorided, The

P E card 1/3 .
advanced Processing (Cont.) sov/N266
dooklet covers the P:!..n.n- in technology developed and

introdused at the factory in the 1a3% few years. N
perssnalitles are Senticned, 2o references are given.

e it

TARIE OF CONTENTS: .

Poreword
Repin, M, ¥. Develoomnt in Turbine Manufacturing
Processes at e Diactisy Talegeneretts Flant
imenl Kirov 5
Rubinahteyn, S. Yeo., ant P, N. Pestushko. 3ome utvuvlu
Peatures in the Frocessing of Stea= Turdine Rotors 13
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Gos. izd-vo lit-ry po stroit., arkhit., 1 stroit, matorialam, 1958.
158 p. (MIRA 11:5)
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AUTHOR ¢ Volggg_y, S. M., Candidate of Technical Sciences, Docent

TITLE: New §ubstan£iation of the second law thermodynamics

PERIODICAL: Energetika, no. 12, 1960, 69 -73

TEXT: The article deals with a new substantiation of the second law

of thermodynamics. The author presents equantions which not only solve the
problem regarding the existence of entropy as a magnitude (sufficient for

the quasi-static heat exchange), but generally prove the existence of mag-

nitudes adequate for the respective reactions. Considering the necessity

of finding, with the help of thermodynamical methods, substantiations in

which the existence of entropy is not bound to the limited true state of

its growth, the author brings forth generally adopted determinations and —
conditions which appear to be adequate to obtain the formula

§Q=Td8 (1)

The substantiation :ecommended does not contain hypotheses which would

Card 1/9
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New substantiation of the second law thermodynamics A163/A026

specially prove some specificity of thermal phenomena. By the state of a
system is understood the total of all properties of this system. The state
parameters are those magnitudes the values of which characterize the state
of a system. A change in the state of a system (process) is unfailingly
followed by a change of the state parameters. For each system, there exist
some definite relations between the state parameters. Therefore, some para-
meters are the functions of some other parametera., When studying the pro-
cesses, it is necessary to clarify how many parameters and which of themn,

in each given case, may be considered independent. A change in the state

of the system is attained by outside reactions, i.e.; by reactions of the
environment. The extent of the environment reaction on the system is deter-
mined by the performance of the given type of reaction, i.e., the mechanical,
electrical, magnetic, thermal one, etc. It is important to find the formu-
la permitting one to rate the single performanceecSQi. According to the

law of conservation and energy transformation, the total of all elementary
performances on the system, brought about by the environment, is equal to
the infinite small change of the energy E of the system

[ —

Card 2/ 9
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"~ i pumber should be regarded as equal to m). Therefore, v G E

ifzﬁi‘:’;ﬁ
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| | , © 8/143/60/000/012/004/007
‘i New substantiation of the second .... - A163/A026 : :

DY o

e

The energy of the system appears to be the function of the state and may-be

“considered the function of the independent’ parameters of the state x4 (thoif "

o

E'..g(;q, X2y eeey Xp) - | (3)

SRS S : ‘ dE | o
. . v dE-:Zmde _ o : - (4)

1 ]

| o n m - ’
o z 6Q .z %)—Eé-d- dxy - : (5)
o 1 1 : '
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v

‘ Y;The- latter makes it possible to regard each performance of §Q3 of any reac-
'tion as the total of Pfaff's formula

Q’=Ll1idx +M21dx2+..l +Midx (i‘1,2 3, RN N n) ] (6),

where each of the coefficients Mai appears to be the function of the inde-
pendent paraneters of state

-

}llj = :ji (x1, xz,' ...,—x )

.

Aa a reault, the interactions of -the environment with the system under ntudy

muy bo charaotorized by the following total of oquations:

‘?'Ql“ A”lld\l ‘l Mud\'.- . "I hllﬂld'\m""
4Qy = My dxy -+ My dxa - oo -f- Moy diy,

T T T R R I T T R T T R S

: f)'Q” =3 M," dv}‘ .'" l”ne (l.\-_c ':*‘ woe "!" Alnm d.\‘m. !
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_ .. A quasi-static change of the state of the system, and consequently a change !
+. 1 of the state parameters, may be caused only by the effect of the environment ]
.- i,on the system. Therefore, the system, being in a balanced state, cannot
arbitrarily change its state without reaction by the environment. Hereby,
all parameters which determine the state of the system, have to remain un-
changed. The implementation of the above leads to a rather important result.

5 | The sum of formulae of Equation 8 should yield only trivial solutions when !
meeting the conditions of

O P ST

‘ 5Qy = 5Qy = «o. = 6Q = O | (9a)
‘=§ and ~ ' . _ ;
B ;‘v : %E ‘ dx1 had dxz B e - B d.x’n Lo 0 ‘r (9b) '
for the system of homogeneous equations - ! ’ : /
' M,,dr,+M.,dx,+ A My, dx, =0,) L=
] My dxy -+ My dx, -{-M,,,,’d\' == 0, ) (10) : =
. | ‘.,,;d.\l.-}—.M.m.ll\’;-i-. F My, _0, : - ' 7
< card 5/9
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. Wew substantiation of the second .... A163 A026

. ¢ For this purpose, it is necessary that the number of formulae n equals the.
© . number of independent variables m, i.0o m = N (11)+ In other words the
. number of independent parameters of the state of the thermodynamical system
" has to correspond to the number of reactions of the environment on the ays- ;
" tem. The coefficients Mij should be ) :

M11, M12, y M1n

Seseese0 s

Wi an, ) Mnn

‘*f In cese a system with three reactions is considered, the system is determin-’
" ed by three independent parameters of state, i.e.,

5Q1 - M11dx1+ M12drx2 + dex}’
5Q2 = My dx 4+ M22dx2 + M23dx3,

Mpgs Mpps eee Moy | 4o v + o (12)

(13)

= M51dx1+ M52dx2 + M33dx3

T
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The holomonicity of each 5Qi in the system of Equation (13) is proved by
the fact that this system, meeting the conditions of Equations (9a) and
(9b), must yield only trivial solutions at 8§Qq = 6Q2 =5Q3 = 0, and there-
fore the determinant 4, composed of the coefficients in Equation (13),

Myq Myp Mys

A= | My My Yy (14)

My Usp Uy

should not be equal to zero. As is known, the determinant may be converted
to a diagonal by means of linear conversions. It will assume the form

(15)
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Such a conversion does not change the properties of the system which repre-~
sents in itself a selection of new coordinates. This means that the systen
of Equation (13) may be converted to the system

6Q; = N4y,
= d
69 = N33993
the coordinates are well chosen. All this permits one to maintain that the

expression for any performance of the reaction (also for the heat axchange)
has an integrating multiplier §Q = udF, where

n= p.(x1, Xp) 13) and F = F (11, X, xj).

Assyming that the system is thermally homogeneous, it is possible to obtain
(by known methods) §Q = TdS for the thermal reaction. The author concludes

Card 87 9
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by pointing out that the designation "second law" should be applied only to
the growth of entropy of an isolated system in non-static processes. There
are 12 references: 8 Soviet-bloc, 4 non-Soviet-bloc. The English language
publication reads as follows: Ruark A. The Proof the Corollara of Carnots
Theorem. Phil. Mag., 49, 1925.

SUBMITTED: = January 29, 1960
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VOLOSOV, S.M.

Corments on IA.Z. Kazavchinskii's article "Using classical con~

copts in a new system of justification of the second law of

thermodynamics." Inzh,- fiz. zhur, 7 no.,12:123~124 D '64
(MIRE 18:2)

1. Vyssheye voyenno~morskoye inszhenernoye uchilishche, lenin-

grad,
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4, Measuring Instruments

7. Methods for automatic control of machine part dimensions in.grinding. Stan.i instr.
23 no. 11, 1952,

9. Mdnthly Lists of Russian Accessions, Library of Congress, March 1953, Unclassified.
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VOLOSOV, S.S.,kandidat tekhmicheskikh nauk, dotsent,

Use of automatic tool adjustera in precision machining. Vest.zash,
35 no.9:32-33 § '55. (MLRA 9:1)
(Machime-shop practice)
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SubJject : USSR/Engineering
Card 1/1  Pub. 128 - 23/29
Author : Volosov, S. S., Kand, Tech. Sci., Dotsent
Title : 'Active ééntrgl in grinding

Periodical Vest. mash., #4%, p. 79-82, Ap 1956

Abstract : "Active” control is understood as applied not to the
finished product (which is "passive” control) but during
its production. This article describes the method of
active control and equipment used ags applied to the
process of fine grinding, namely: 1) control of parts of
cylindrical form, 2) control of flat grinding on lathes
with rectangular tables, and 3) control of inner grinding.

Diagrams.
Institution : None
Submitted
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Volosov -5
28(1) PHASE I BOOK EXPLOITATION SOV/1153

Volosov, Sergey Sergeyevich, Candidate of Technlcal Sciences, Docent
Avtomaticheskoye obespecheniye tochnosti razmerov pri shlifovanii.

(Automatic Accuraty Control in Grinding) Mesced Goﬁ'flfﬂ’£*“%/1}[”*
Clepivoss MASHINGGER (T IRy | /E5T 11T p g

" Reviewer: Draudin-Krylenko, A.T., Engineer; Ed.: Volodin, Ye. I.,
Engineer; Tech. Ed.: El'kind, V.D. and Uvarova, A.F.; Managing
Ed. for Literataure on Metal Working and Machine Bullding (Mashgiz):
Beyzel'man, R.D., Engineer.

PURPOSE: This book 1s intended for engineers in machine-building
plants and in engineering offices.

COVERAGE: The book deals with problems of feedback control— the
most advanced method in the development of modern measuring
technique. The basic problems of automatic dimension control of
ground parts are discussed. Various methods for achieving. thisJ
control are given, the basic devices used in feedback control

Card 1/4
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are described, and the characteristics of the components of

servomechanisms for machine tools are presentea. The problems of

setting feedback measuring devices for the given dimensions are

examined. No personalities are mentioned. There are 14 Soviet
references.

- TABLE OF CONTENTS:
Introduction

Ch. I. Methods of Automatlc Control of Dimensional Accuracy

in Grinding
Method of setting up mechanisms of the machlne
Wear of grinding wheels
Thermal deformations in machines
Deformation due to forces acting in production
system
Adjustment of setup by the method of wheel.dressing
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Feedback control 16
, Direct method of feedback control 17
Indirect method of feedback control 21
Application of feedback control systems in varlous
operations 30
Ch. II. Error of Measuring Method in Feedback Control 33
Deformation dué to the forces acting 34
Thermal deformations 36
Value of the corrective signal 39
Errors in reference surfaces 41
Thickness of layer of metal removed from the part in one "
pass
Vibrations of the system 42
The wear of measuring points 43
Sensitivity of an electric circuit [I¥e]
Classification of machining errors 50
Accuracy of systems for adjustment of setup 51
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VOLOSOV, S.S.: KANKVTSEV. V.M., kand. tekhn. nauk, retsenzen’
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[Technological and metrological fundamentals for precision
in regulating dimensions jn the manufacture of rachinery)
Tekhnologicheskie 1 metrologicheskie osnovy tochnosti regu-
lirovaniia razmerov Vv mashinostroenii. Moskva, Izd-vo "~
shinostroenie," 1964. 278 p. (MIRA 17:6)
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VOLOSOV, S.S., dotsent, kand.tekhn.nauk

Chedc ing run-outs and clearances in antifriction bearings. Vzaim.i
tekh.izm v mashinostr.; mezhvuz.shor. no.2:322-338 160,
: (MIRA 13:8)
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AUTHORS: Volosovl .S. s.lr Turbin, G, B,

TITLE: Automatic Warranty of the Measuring Acouraczvgn Centerless
© . Grinding

PERIODICAL§< Izmeritel'naya tekhnika, 1960, No: 5, pp. T-9

TEXT: Problems related with the development of an adjustment device

for a centerless grinder (for grinding conical rollers of roller bearings)
are investigated here. Unless there was an adjustment device compensating
the influence of oocasional machining errors, the spread of the actual
occaslonal machining errors was determined before constructing the ///
apparatus. An examination was first made of the accuracy of the process

of centerless grinding of conical rollers. The diagrams obtained, which
are given in Fig. 1, show that without considering gross machining errors,
the use of adjustment devices in centerless grinding of conical rollers

is well possible, The diagrams also show that modifications in roller
diametors ocour aso slowly that one does not have to control all of the
rollere coming from the machine. On the other hand, one curve shows that

Card 1/2
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futomatic Warranty of the Measuring Accuracy s/115/60/000/05/04/034
in Centerless Grinding B007/B011

gross machining errors ooour in centerless grinding of conical rollers.

For this reason, it is more expedient to effeot an adjustment according

to the central line, and so it was done in the present case, The scheme

of the adjustment device is shown in Pig. 2 and described. Adjustment

is done by the successive control of parts. The measuring system itself

ig based on the construction of the measuring position in the automatic
sorting machine for conical rollers. The measurement ig done with the aid 5;/
of a hard-alloy ring. The rollers are introduced into this ring by means

of a pusher. The position of the pusher is a funection of the dimension of

the roller to be controlled. The pusher is connected with a feeler. The
contact of this feeler is open or closed depending on the roller diameter.
The electric circuit secures the adjustment according to the central line
and consists of three twin triodes. The mode of operation of the system
is briefly desoribed. There are 2 figures and 1 Soviet reference.
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AUTHOR: Volosov, S, 8.

PSS e————

TITLE: The Accuracy of Re-Setting Systems

PERIODICAL: Stanki 1 Insf}:ament 1960,AN0 6, pp. 11-13

TEXT: The author mvestigates the accuracy of re-setting systems by

analyzing various methods of re-setting: a) determining the parameter B

(which is the sector in whose limits the grouping center of random errors is

located) when re-setting by one machine part; b) re-setting by low pulses; /
¢) re-setting by the average sampling dimension and by the median; d) re-setting —
by the position of the cutting tool edge., He compares the efficiency of the

various methods and points out that a distinoctive peculiarity of any re-setting
system consists in the fact that it makes it possible to compensate only functional
errors of machining and does not eliminate the effects of its own random errors,

There are 4 diagrams, and 2 Soviet references.
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VOISOV, S.S. ," kand. tekhn,nauk, dotsdnt ‘
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AUTHORS: = Volosov, V.D...Huratqv; V.R. and Nilov, Ye.V.
TITLE: - Resolving powef’of eloctron~-optical convertorn"
PERIODICAL: - Pribory i tekhnika ecksperimenta, no. 1, 1963,
U e 113 - 116 R o
CPEXT: | The ploture quality of eloctron-optical convertors '

{which find application in the observation of various electrical
processes, accompanied by racdiation or absorption of light) is
charactorized by contrast transfer cocefficients of the test
pictures with periodically changing brightness. Tho range of values:
. of theso coofficients for the teot objects of various frequoncies
is -known as the "froequency-contrast characteristic! of the device.
_The .possibility of using this characteristic for describing the
quality of elcctron-optical converters and estimating their
resolving power is investigated. The experimental system for
‘measuring the frequency-contrast characteristic of a converter is
shown in Fig. L. The image of the test picturo h 1is projested
" by the objective 1k onto the photocathode of tho converter 15 ,i
| which is to be investigated.  Either a micro-objective of 8X i
© Card L/% - ' : . |
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' magnification or a photo-objective, type "Tessar", of £ = 7.5 cm
‘is used. An arbitrary square of the test picture can be projected.

. The picture ‘4 4is illuminated by a filamentary lamp 1 , whose

- filamont is projected onto the objective 1% by the condenser 3.

" The image contrast is reduced by illuminating tho surface of the /
" photocathodo by tho lamp 10 . Tho condensor 8 serves tho san ﬁ
purposoc as tho condenser. 3 ; . beams of light from lamps 1 nd .
10 can bo Combine d. by means of the flat glass plate—6 .
Attenuation of tho beoams is achicved by introducing neocutral filters
2 and 9 of different densities. The chromatic aberration of"
tho objeective 14 is compensated by intorforence and color
‘filters 13 and 11 . Tho diaphragms 5, 7, 12 and 16 are used
to roduce the amount of scattored light. The image. 15 received

' on the screen of tho convorter is transmitted by the micro- '

i objoetive 17  onto the film 18 . The experimonts showed that the
optical devices of the system, in particular the objoctive 14, :
did not reduce the contrast of the image of the test picture in the
plane of the photocathode. Several types of electron-optical
convertors were measured. It was found that the contrast transfer:

Card 2/4 -
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coefficient of the converters did not depend on tho contrast of
“the test picturoc. The contrast of the image on the screen of the
convaerter was almost 1ndopondont_of the illumination of the photo~ -
cathodo; reduction of the illumination by throo times rosulted

" in an increasoc in the contrast by only 10%. In the case of visual’
observation or photographic recording of the image of the con- :
vortor, tho resolution limit for 100% contrast of the tast picture
was obtained when the image contrast was reduced by 10%. The
magnitudo of tho 1imit contrast was proportional to the relative
fluctuation of the light flux produced by the screen of the con-

. verter. There are 3 figurces.

. ASSOCIATION: Gosudaratvennyy.opticheskiy-institut
' o . (State Optical Institute)

" SUBMITTED: - - March 6, 1962

B E R .
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AUTHOR:c Volosov, V. D.; Nilov, Ye. V.
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. ORG: none i

TITLE: The effect of the spatial structure of a laser beam on the second harmonic
generation in ADP and KDP crystals

SOURCE: Optika 1 spektroskopiya, v. 21, no. 6, 1966, 715-719 '

TOPIC TAGS: nonlinear optics, second harmonic generation, frequency conversiog,
" nonlinear crystal, piezoelectric cryst:al) W"O&O}’ _/f‘,;uh, /Zlﬂm

ABSTRACT: :

The effectiveness of using cylindrical optics in the conversion of laser
frequency by means of nonlinear crystals was studied experimentally. The !
experiments were carried out using the equipment slown in Fig. 1. A Q-switched ,
neodymium glass laser, operating at 1.06 u, was used to generate 60-nanosec, !
17—20-M+ pulses with an -7' beam divergence. By varying the distance between
the crystal (10- and 15-mm thick ADP or KDP) and the lens, the .incident -
specific power could be varied from 20 to 500 Ms/m?. The second harmnic
generation was recorded by a "rat's-nest"-type wire bolometer with a sensi- '

_ tivity of 0.1 pj per wnit scale. The dependence of the conversion factor —
! on the specific laser pover incident on variously oriented ADP and KDP_ oy

{Card__ 1/3 - upc: 621.375.9 : 535 ¢ 548.0 .
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Fig. 1. Schematic of the equipment

1 - Neodymium glass rod; 2 - pumping lamps; 3 - Q-switch
prism; 4 - semitransparent mirror; 5 - nonlinear crystal; :
6 - cylindrical lens; 7 - plane-parallel plate at )

) Brewster's angle with the optical axis; 8 - colorimeter;
9 - cut-off filter. :

b crystals was shown graphically. The Yesults indlicate thatt 1) the use of
: cylindrical optics yields extremely high laser energy conversion factors .
: at relatively low master oscillation powers; 2) the linear dependence of the
: conversion factor on the specific power of the fundamental is in agreement
! with the quadratic dependence of the second harmonic yield on the fundamental
; power; 3) the highest conversion factor, expressed as a ratio of powers of
, the second harmonic to the fundamental through the crystal, was approximately -
g © 30% for a KDP crystal (¢ = 45°). This corresponds to a specific power of
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the order of 140 M+/ an? which, when increased futther,‘ led to crazing; 4)
ce to optical loads than

ADP crystals exhibit considera
- KDP crystals.KDP crystals disintegrated under specific loads of the order of
isintegrated at 500 Mu/ cm?.

190—200 Mi/cm?, whercas their ADP counterparts d
Orig. art. has: 3 figures.
001/ OTH REF: 003/ ATD PRESS: 51121

| SUB CODE: 20/ SUBM DATE: O0lNov65/ ORIG REF:

|

CIA-RDP86-00513R001860720002-5"

APPROVED FOR RELEASE: 08/09/2001



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860720002-5

b A R T I B R R LT P U T O D R I s G iear o v

TGS

SOV, V.D.3 MURATOV, V.R.3 NILOV, Ye.V.

= prib, i tekh. eksp.

Resolving power of electron optical converters. in 1615)
8 8r\o.1:113--].16 Ja-F '63. 7

opticheskiy institut. vics)

1. Gosudarstvennyy (Electron op

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860720002-5"



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860720002-5

R R P 3 i s T T A P B S T B S I R e e R R

VOLOTSKAYA, V.G. .
T (ptsotropy of the galvanomagnetic prgngi“fgg .alumi“ Anas,
high effective fields. Zhur. eksp. . . (MIRA 16:5)

80-83 Ja 163+

1. Eiziko‘tomcheiﬁimﬂﬂw?gyato.ls-—Magnetie propertios)

1
Rt IR B
SRR NS

e
Sy

PSR AT HO P N S A R R (PETIEIC
Py e i F s R e S R R

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860720002-5"



"APPROVED FOR RELEASE 08/09/2001 CIA-RDP86-00513R001860720002-5
JERLEYEL

e

N TESE R SRR R AT T

N -~
Col'Loin Chiréc~
. . . ph Soi - (oizs e
o {,,\v i (‘r“ ‘a H‘—h.u bl
' A
vCLOJ.I s L9 2 e f',’l-:l' {y:u.,'i.o

B e 7e i e 1ﬂ" T, 310
vertssles of eloetron surenmi,” GYESLR

e Drusotsth and Yeeh S0iL E
Pie oouncil for Prys-ilatn ana o )

Selenti?

(KL, 43-60, 116)

CIA-RDP86-00513R001860720002-5"

APPROVED FOR RELEASE: 08/09/2001



AN TR S KA MR T AR e 7

"APHI}?\.I"ED FOR RFLEASE: 08/09/2001 CIA-RDP86-00513R001860720002-5

FREST

- 8/057/60/030/05/07/014

B012/B056
AUTHORS 3 Volosov, V. I., Chirikov, B. V.
e e , \ :
TITLE: The Theory of the Skin Effect’ in Transient Operation

PERIODICAL: Zhurnll'tokhniohoakoy fiziki, 1960, Vol. 30, No. 5,
pPp. 508 -« 511

TEXT: A special case of transient operation, viz. the switching-on of a
periodic magnetic field is investigated. In the simplest one-dimensional
case for a semi-space (x > 0) occupied by a semiconductor, formula (1)
holds. This problem is solved by means of the Duhamel integral, and
formula (2) is obtained (Ref. 1). This formula is transformed, after which
it consists of 2 summands. The first summand is the solution of the skin
effect problem in stabilized operation. The second summand has the
funotion ¢(%), which satisfies formula (3), representing the equation of
the enforced oscillations of the harmonic oscillator. In the appendix to
the present paper g"(t) is estimated. For transient operation formula (6)
is obtained. In the case of a constant magnetic field being switched-on,
transient operation may be expressed by the exact formula (8) (Ref. 4).
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The Theory of the Skin Effect in Transient %é$g7aggéoso/05/o7/o 4
Operation

b
By means of formulas (6), (7), and (8) t.x'amicanf1 gpe:::tz:e:a;;n'en .
a{mlyzed if an arbitrary periodio magn:;iz i:etasiiy T oabie to l
t here the deacribed metho .
p?\irllz;gu:u:a::: in other fields, e.g. to heat conductivity problems }
;here are 1 figure and 4 Soviet rei‘eren}cea.

SUBMITTED: November 28, 1957
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4119 ’
AUTHOR: Volosov, V. I.
TITLES Ploating-drift_oscillations in intense electron currents

PERIODICAL: 7hurnal tekhnicheskoy fiziki, v. 32, no. 5 1962, 559-565

TEAT: Floating-drift oscillations in a plane h-f triode with retard-
ing field were considered under slightly simplified conditions. The
3/2 law was assumed to be valid for the distance between cathode and grid.
_, The electrons hitting the collector were assumed %o knock out 2 sufficient
i it number of secondary electrons. Above all, oscillations of frequency
s rf/t1 or £ = 1/2t1 are "built up". The conditions for the occurrence R

of such oscillations read: V > vc011(1+(z»2/3). A similar case is

mains

that of oscillating electrons imparting a considerable part of their
energy to the external circuit. & few additional conditions musi be
satisfied in this cese. The period of oscillation of the electron cluster
need not depend on the energy of these alectrons to allow this cluster

to give away much of its energy. The time it takes for the primary

" Card 1/3
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electron to travel to the collector must be about equal to the period of
oscillation. The monotonic and slight dependence of the oscillation
amplitude on the grid voltage, the characteristic dependence of the
floating-drift‘oscillations on the strength of the emission current, L.
and the collector voltage point to significant differences between the

" present oscillations and those of the Barkhausen-Xurz type (Phys. Zs.,

21, 1, 1920).  The present oscillations do not depend on the vacuud
‘either. The oxperimental mechanism under consideration (Fig. 2) is suited
to generators in the decimeter and centimeter-wave ranges with fast and
slow frequency retuning. The retuning rate is limited by the time of
stabilization of the oscillations, which is of the order of some

- oscillation periods. Such systems are also suited as resonance amplifiers

. with fast frequency retuning when operating with "< 0 and || € 1, where
wmtgy ~ iT. The frequency and the power of the present system are

interrelated by W = WOGQ/LB)S. An additional grid near the cathode, to

“which a negative potential is applied, is able to control the power of
oscillations without a change in frequency. N. I. Muratov is thanked for

Card 2/3
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' here are 5 figures. The most
ticipated in the experiments. T ¢ .
?g;i:%agirzzglgsh—language reference is; E. M. Boone, 1. Uenohara. IRE
Trans. £5D-9, no. 3, 196, 1958.

SUBMITTED: February 17, 1961
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Fig Schema P . ) Spiral-shaped
2 tic representation of experiment .
W c;th;de- (2) probe; (3) grid with cylinder; (4) tungsten collector
?
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AUTHOR: Volosov, V. I.

TITLE: Maximum steady current strength in a compensatéd electron
flow »

PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 5, 1962, 566-574

TEXT: The author uses simpler methods than J. Pierce did (J. Appl. Phys.,
15, 721, 1944) to show the instability of a plane, one-dimensional electron
current under slight perturbations 25?? & ?5 of the mean electron density

?e in an electron current bounded by two grids. Vhen the potential

distribution along the flow and the electron motion are ignored, the
perturbation stops growing at ZBV;, as soon as the velocity of a certain

part of electrons vecomes equal to zero. In the unperturbed nolution,
v, is the beam potential, v, the electron velocity, und J the current

density. V(x) = v, o+ V1(x) ig valid for the slight perturbation V, < V .

card 1/3
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L denotes the distance between the two grids perperndicular to the
electron flow. At abL/vo a 7n, the incipient perturbation

V1(x) ] c1ﬂin0rnx/L) in the bveam is conserved ("stoady perturbation").
If the current strongth excoeds a definite critical value, J_ ., the

first harmonic in the expansion of the sines of V1(x,0) groxs with time. %’ﬁff
‘The problem of deternining the critical steady current strength, at which

tre incipient perturbation in the electron flow is conserved, is reduced

to finding those conditions, under which steady flows are pasaible.

Jcrit can be determined by the method of steady perturbations for any

geometrical conditions if v(t), v(t), and p(t) are conatent over & definite
cross section of the electron flow. For a plane, band-shaped beam. one

finds J__;, = (1/K)V2o/me(vz/2/b)F1(n,b), whore F,(a,b) = @uo/vo)zub. F,
is limited by 1 (for a € b) &nd /4 (for a = b). For a cylindrical beam,
Jpit o (1/2)“26/me V2/2F2, where F, = @ho/vo)zri. In terms of volts and

Card 2/3
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amperes, J_ ;4 * }.31'10-5'V2/2F. If L 7R, F, = 2.4 for R/r0 - 1, and

F, = 0.968 for R/ro - 6, If Vo(x) depends on the coordinates (i.c., with
partial componsation of tho electron current) and if the potential ¥, drops
parabolically, jcrit:: Jcrit(O)(1-1.10£lVo/V°). Already in first

, approximation the calculated limit of instability intersects the curve
for the state of uncompensated current near the current sctrength maximum.
If the potential oscillates in the compensated current, Jcrit decreanes

{
and is determined by the maximum "sag" of the potential. The compensated _/P/
current strengths determined experimentally amount to & multiple of J \
and differ very little from their theoretical values. For technical " !
reasons, the experimental values of Jcrit may be 15-25% lower than the

ax

actuel value. There are 5 figures.

SUBXITTED: February 17, 1961
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AUTHOR: Volosov, V. I.y Pal!chikov, V. Ye.} Tseltnik, F. A ‘f/f’
Ro: 1Institute f Nuclear Physics, SO AN SSSR, Novosibirsk ( Institut yadsrnoy ~
TTLE: Cathode with pulsed hea:l_g; of its emitting surface

SOURCE: Pribory 1 tekhnika eksperimenta, no. 3, 1966, 169-172
TOPIC TAGS: elect.ron?tube cathode, electron accelerator, electron emission

o . B
ABSTRACT: A theoretical) and ex‘perinental study is reported of an additional pulsed
heating of a hot cathode up €& #twar-melting temperature which essentially
increases the emission-current density. As both the size of the hi hest-temparature
region and the quantity of evaporating cathode material are small (the duty factor
15 assumed to be low), a much longer cathode 1ife can be expected. The cathode 1s
preheated to 2000—2500K. A formula for final temperature 1s derived from an
equation describing the ionigation loss of the electron energy. An experimental
verification included a 2-cm diameter tantalum cathode run at 2300 —2400K and
additionally pulse-heated up to a current density of 4070 amp/ca®j pressure,
10-6 torrj pulse duration, 2 usec. #The authors wish to thank G. I. Budker for
discussing the results and K. P, veselkov for building the laboratory outfit.”

Orig. art. has: 3 figures, 12 formulas, and 2 tables. (03}
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i //
| AUTHOR: Abramyan, Ye. A.; Bondarenko, L. N.i Vologoy, v. L} 7

“ Naumov, A. A.i Chirikov, B. V.

| TITLE: Magnetic shields passing an eddy electric fleld - ‘
()

-~
- ,,-SQUB.GELE:L!:Q::;L_ggghxgkg_gggggrgnc_nm, no. 1, 1965, 178-181
| TOPIC TAGS: maguetic ghield | .

| ABSTRACT: Construction and design methode of shields capable of segregating
magnetic and electric flelds are described. Such a shield consists of one or
more open turns of a metal gheet or strip around the magnetic flux being shielded)
An eddy electric field p2sses easily through such a shield while a high air-gap
celuctance stands in the way of the magnetic flux. One of the designs (the -—
“labyrinth") was intended for a betetron accelerator and had a shielding factor of
300 at 5 ke, Ag an oxact calculation of emic-fleld distributicn in e labyricth is

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860720002-5"



APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860720002-5

g e e < rem

i

L US55 B
[ AcCESSION NR: AP5007053 51

-+ practically imposseible, design formulas are offered whose development i8 bascd
on more or less crude models. The shielding factor estimated by these formn.. las
ent vrith experirnental data. "“The authors ~:sh

at 2.7~15.6 kc is in good agreem
to thank G. I. Budker and A, M. Stefanovekiy for their useful discussions, ' |
V. P. Fedunin for developing the methods and building the labyrinthg.'" Orij. !

hag: 5 figures, 12 formulazs, and 1 table. i
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AUTHOR: Volosov, V.M. ,
TITLE: Higher approximations in averaging
PERIODICAL: Akademiya nauk SSSR. Doklady, vol.137,n0.5,1961, 1022~1025

TEXT: In (Ref.3: DAN, 137,1 (1961)) tho author oonsidered the mathod of
averaging for systems
x = Cx(xvy’tv "-): y= Y(x,y9t1 L)’ (1) y,

where x and X are n-dimensional vectors, y,Y are m-dimensional veotors, /X//
¢ >0, and he constructed the first approximation. In the present paper
the author considers the averaged system of second order

T %, (X) + 20, T = 1,(07,t) v €3 (x) (4)

given in (Ref.3). It is proved that under certain assumptions the
solutions of (4) approximate the solutions of (1) with an error td (¢)

in x and an error o« (&) in y on the interval t~1 e (o(¢) denvies a
¢)

magnitude for which {imti( = 0 ). As the mean value of the function
F(x,yo,to,y,t) the a&zher denotes
+T
- o
F(x)= ln +
Yo

P t
Card 1/8 -»00 ( |y- 'P(x’xo’to’t))d ’
-Car
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Higher approximation in averaging €111/C222 :

where
y = p(xiygrtyrt) (plxiygrtyrty) E3,) (3) l)./
!

is the general solution being assumed to be known of the degenerated

(i’ 0) system
¥ - Yo(x,y,t)EY(x,y,t,O),v 'x = conot. (2)

It is pointed out that the systems in standard form x = Ex(x,t) and the
systems with a quickly rotating phase investigated by N.N.Bogolyubov are
exceptional cases of (1), and that the approximate equations of second
order for these systems result from (4). .

(1) is considered in 0& €< &, X,¥,t &G, G -~ open rogion. At first

15 assumptions are givens

1; X,Y -- bounded, continuous, and have continuous uniformly bounded
derivatives with respect to x,y,t and two firat derivatives with respect
to £, where XZZ; 122 are uniformly bounded.

2) Through each point of G there goes a single integral curve (3) of (2)
which for t°£t<oo lies in G, which for t &t 1is continuable up to the

boundary of G or up to t>=co. (3) is continuous, has continuous bounded
Card 2/8
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derivatives of first and second order with reepect to yo,to.
' 0<e, £ |pet D |.£02<oo , where D= 9%/9y_ ( 9¢/9dy, etc. denotes the
matrix |\a‘fi/'a Yor I etc.). |
3) in G there lies an (n+m)-dimensional manifold Mt x = a( A), v = b(™),
t_ = c(n) (n= §R1""’ Knﬂn}e-/\,-/\--- open region), &,b,c are

n+m+1
continuous, have continuous bounded derivativesy Z Ai) const» 0, )/,.
$=i '

where A, are minors of (n+m)-th order of 3a/2 ™ , Bb/oA , de/INIL.
The absolute values of the angles of intersection of (3) with M are
bounded from below by a positive constant. Every curve (3) of G inter-

sects M one time. _ _
4) There exists a mean value X, of X,. The function S ®X,-X, is uniforaly

bounded. , ‘
5) For 0 € € € €  there exist open tounded Go( £)SG which contain

(xo,yo,to) together with a ¢-neighborhood. The time which is nesded by
(3) from an arbitrary point of G_ to M is 4K/e (K = const>0). For
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o<tz ¢ there exist open G (&)C.G containing X s¥,1 %9 the distances
of the points of the G from the boundary of G are bounded from below by p
. positive constant. LY

Under the assumptions 1)-5) in G there exiata g continuously differenti-
able solution u, of

?u1 ?u1

Se sy Yo = O u,(X.y,t)‘x,y,zem = 0.

6) Let u, be bounded in G and let it have continuous bounded derivatives

with respect to x,y,t.

7 T-xi u, has & mean value.
8) For 3\11/'3 x,3u1/3 y there exist mean values.
9) 122‘- xut .o has e meen value.

10) Theore exists the mean value H(x) of the matrix D '1,o<c ¢|Det Hlte, <o

Y,
11) There exists the mean value R(x) of the function D~ (Y + =5 uy)
Card 4/8
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(Y1 EY'EIL-O). '911 -1 910 5
12) There exists the mean value of 75—~ D [D (f4+ 5% 1-31]L s,
.'-f(!ﬁ.lt‘,t)

. [+
whore B1(x)=R"1R (B,appears in (4)).

‘From 1)=12) there follows that in G a continuously differentiable

v, v, 21, 2%,
golution of 3t -ﬁ o -5-5; vy Y1+ =5 u1-B1, V1L tel&- O} is
X 7 ~ A
defined where —?1- v, has a mean value. Az(x) (in(4)) is the mean value
L°f P:—f—s-;+-?§v1 -—,—a—;x,‘ --‘3-;81 +x2.

13) P-A, is uniformly bounded.
.14) The expressions

card 5/8 :
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are uniformly bo
~ 45) For every K20 ¥

conditions xo’yo’to
by xo’yo'to)’ and
sup b (%) 14 ¢y
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P .

(p—— A’)dt) 'A‘.

T

§ D"(Y;—}-a—‘gf-u,—rB,)dt)

t ot

ntegrals are_taken along (3)).

(Ts s.o) go that

solutions of (4) end of
T , and the initiel
41 X3¥ aTe solutions of (4)

X a\"’(t’ )] Fomt L+ lrg2ol e
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et [t,t,(E) ¢ 1> ¢, t,=t, GK/E ,» for to[t,st,] the solution of
(4) with the initial point x ¥ b, does not leave cz(i ).

Theorem 1: Under the assumptions 1)=15) for arbitrery X>0, § >0 there
exists an £,70 (£.1‘£°) so that for 0 ¢ £¢k, t(:[to,t,‘(i N

1 ly-Fles 2 leEtu GRS
where x,y are solutions of (1) with the initial point xo,yc,to.

Prom 1)-15) it follows that in G thero exints a continuoualy

Qu, 9u2
‘differentiable solution u, of 51 +.i;; Yo " P-AZ, uz(ny:t)k’y,tg“-O.
16) vyiu, are bounded in G and have continuous bounded derivatives with

‘respect to x,y,t.
17) The expressions

t +T t 4T t T
(] o 0 ) ¢
-1 0 \
J s dt, . f (P-Az)dt, J D™ (Y,+ 33 u1-B‘)d'.
t t t , ,
) 0 ]
Card 7/8
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(integrals along (3)) are unifornml boundad for 0£T¢ 0.

Theorem 2: Under the assumptions 1 -17) for every K20 there csist ¢»0, -

£1>0 (i_1‘£°) so that for 0<£é£1, té[to.t1(f, )] H ()/
1) |y-¥lece 2) %= £u (5,5, 0)] € ct2.

There are 4 Soviet-bloo references.

ASSOCIATIONiMoskovskiy gosudarstivennyy universitet im. M.V.lomonosova
(Moscow State University im. M.V.Lomonnsov)

PRESENTED: November 17, 1960, by IL.G.Petrcvskiy, Acadezician
. SUBMITTED: November 16, 1960

Card 8/8
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VOLOSOV, 4+l

"Difi;cx‘cz;tial Znuations, which Contain a Small Parameter?, Umi 5, lir. 5,

1l =147 (1,50).
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Equations

"problem of pifferential Equations W1th Small

 Parameter in the Highest Derivative,” V. M.
' Volosov

""Dok Ak Nauk SSSR" Vol LXXIII, No 5, PP 873 876 i

L
ub,ject eq is expressed thus: cq(‘fgﬁ ;
y) = 0, vhere k 18 1, 2, Jeasae

small pa.rameter. Pfrob

soln y = F(x, c) as ¢ approaches zero, In par-
ticular, Volosov considers cy'' + Q(x, ¥) = 0.
gubmitted 17 Jun 50 by Acad. I. G. Petrovskiy.
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P ae i

- USSR/Mathematics - Nonlinearity Nov/Dec 52 7

"Theory of Nonlinear Differentia] Equaticns of
Higher Orders With Small Parameter in the Highest
Derivative," v, y, Volosov, Moscow

"Matemat Sbor" vo1 33 (73), No 3, pp 645674

Considers the pProblem of the connection between
the solution of ay(n) 4 Q(x,y,y',..,y(n-l)) =0
(where 2 15 a smal]l parameter) and the solution
of the degenerate eq Q@ =~ 0 for the case where the
parameter a tends to 0. Particulsr cases have ;
been considered by A.¥. Tikhonov (1948-50), A, 5. !
" Vasil'yeve (1950-51), 1. s. Gradshteyn (19k9.51),
- and I.'M. Volk (1545].
. 237788

T ——— e,

m———

0720002-5"
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VoLosov, V. M. PA 237789

USSR/Mathematics - Small Parameter Nov/Dec 52

"Solutions of Certain Differential Equations of
Second Order Which Depend on a Parameter,” V. M.
Volosov, Moscow

“Matemat Sbor" Vol 31 (73), No 3, pp 675-686

Considers eqs of the form a/y"+f(x,y,y')/ + F(x,y)
= 0, vhere a is a small parameter. Investigates
the solution of this eq on a certain interval
[Xo,%x], with given initial conditions. Obtains
results analogous to those of A. N. Tikhonov,

A. B. Vasil'yeva, and I. S. Gradshteyn for egsaof '
the type ay" + Q(x,y) = 0. States that A. N.
Tikhonov proposed the problem of studying egs
with parameters. .

: ) : : 237789
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Sf-mhemsccond order having u small parameter.  Mat
Sh N.S. 36(78) {1955), 501-554. (Russian} »
Provious results of the author (Dokl. Akad Nauk 555R
(N.S.) 73 (1950), 873 876. Ma-. Sb N & 3072 (1957).
245-270, 31(73) (1952), 645-674, MR 12, 101, 14, 276,
1086] are here generalized to equations plxy” +6y +yl»
{y. x)==0 (n ~0) Assume that the functions = By Q are 0
defined and continunus for vgmr 5l oy y ¥y o« +og,
Q has pircowise centinuous secund defivalives  sattslies i
miy Lre oMo P owhere [as delined an:d has a

. - b 4 i
T at e SCOLdY SN T PO o Wiielo oy

2-a{y . y.y 5 satisfies 3{(‘,{_.1_{,(-,, ”has Limits
24y ¥, 1) (1= 0, 2}, correspor «f y  ++ooand
y&l ¥'-e- oo ma Ky T R 2, hjnv tunits
2,y 1} wher y© 00, la,- 1 LKy P the 1,
are contnon .- and the 2.° have prarewise caontinuous
second detivatves 3-8y vy b, 8 bounded. has
anform lumits oy 1) A =1 2 correspanding (o
y' «qoc, each one of the f* has uniform hnnts [i,:'v 1
wheny »+ 0.y | thegtarsco: .mvllhvﬂ: have
piccc\;vm- continnous first denve e ty Ly ox)
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SUBJECT USSH/MATHEMATICS/Differmztim equations CARD 1/2
AUTHOR VOLOSOV V.M.
TITLE n certain systems cf diffarential equations with a smalj

parameter.
PERIODICAL Doklady Akad. Nauk 105, 397~400 (1955)
reviewed 7/1956

The author considers the systam

| oAl Q(z,ui,ye,x) a 0

- 2?7« of(x)r & \y(z,ui,ye,x)
. ul - Pi(x)v + ‘fi(z,uj,ye.x)
! ‘7‘9(29"1"’3") '

where is & small positive number. This system is a generalizgtion of the
system which arises from the equatiox

(2) /Ay(n) + Q(Y(nuz)p)'(nnj)"""'Y:x)
by the substitution
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